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Abstract —There were defined different factors, which have influence on the exchange rates in Ukraine. A
mathematical model based on the polynomial of Kolmogorov- Gabor, which consider these factors, was
proposed. Its coefficients were calculated by using the group method of data handling. For comparing
obtained results also was used another method – ordinary least squares. Both methods show the dependences
between different model’s parameters which depend on a stochastic and permanent factors. Both methods
shown similar results, but GMDH gave more precisely results.
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INTRODUCTION
Exchange rates play an important role in economic
situation of a country, international trade, and risk in
investment and have influence on the payment
balance in the country. The fluctuation of exchange
rates cannot be forecast accuracy due to the lack of
information about diverse factors affecting them in
certain country. Therefore, these factors are often
defined uncertain or are not taken into account.
Different solutions such as statistical or intuitive
methods can be used to determine static factors.
However, these methods are not effective and do not
include stochastic factors, which can be in certain
country and do not show dependences between these
factors [3,4].
This paper should offer a new method how to define
stochastic factors. There are shown the changing to
forecasted factors, depending on changing stochastic
factors.
The paper has the following sections:
A. Defining the factors that have influences on
exchange rate in Ukraine.
B. Development the mathematic model that
shows the dependences between defined factors.
C. Comparative analysis of effectiveness
between calculating the dependences between factors
by GMDH method and OLS method.
In the paper, research showed that more effectiveness
is GMDH methods, but it needs a large amount of
datasets for each factor.
DEFINING THE FACTORS FOR UKRAINE
All factors, which have influence on the fluctuation
of the exchange rate, can divide into two different
groups: the permanent factors and the stochastic
factors [1].
The permanent factors consist of different economic
factors that have weight in certain country. The
economic factors for Ukraine are:
A. Inflation rates
The growth of inflation rate can affect international
trade, decrease the profits of population, and decrease
the flow of investment. The level of inflation in
Ukraine changes to depend on the economic crisis
from 1991 to 2013 (fig.1) [8].
Fig.1. The inflation index over period 1991-2013 in
Ukraine
B. Interest rates
Interest rate is one of the money instruments for
Ukrainian national bank to establish the currency
rate. This factor influences the macroeconomic and
credit market of Ukraine (fig.2)[8].
Fig.2. The interest rate over period 1994-2013 in
Ukraine
Shcherbak A.V* et al.
(IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH
Volume No.3, Issue No.2, February – March 2015, 1908 – 1914.
2320 –5547 @ 2013 http://www.ijitr.com All rights Reserved. Page | 1909
C. Gross Domestic Product
GDP is the macroeconomic rate, which shows the
market price of all products and services annually.
The high growth of GDP attract foreign investors to
get profit in such economy. In Ukraine, the growth of
GDP depends on the government policy (fig.3) [8].
Fig.3. The growth of GDP in Ukraine from 1991 to
2013, %
D. Gross external debt of Ukraine
Gross external debt is the total debt of Ukraine owes
to foreign creditors. Over period of Ukrainian
independence, the external debt are increasing and it
is the significant influence on the exchange rate
(fig.4) [9].
Fig.4. The gross external debt over period 1993-
2013 in Ukraine
The stochastic factors consists of political factors
such as the war on the eastern Ukraine and frequent
changes of government and psychological factors
such as minds in the population of Ukraine. These
stochastic factors were defined as intervals xi [0;
1]. Every stochastic factor has own scale.
The war on the eastern Ukraine:
1. 0- there is no war in Ukraine;
2. 0,1<x<0,5 – changeable military operations
in Ukraine;
3. 0,5<x<1 – military operations are increasing
in Ukraine (fig.5).
Fig.5. The war at the Ukrainian territory over 21
years
Frequent changes of government of Ukraine:
1. 0 – the government did not change over
some period;
2. 1 – the government changed one and more
times per period (fig. 6).
Fig.6. The changes of government of Ukraine over
21 years
Minds in population of Ukraine:
1. 0 – the population gave the vote of
confidence;
2. 0,5 – the degree of confidence of population
were decreasing;
3. 1 - the population did not give the vote of
confidence (fig.7).
Fig.7. Changes in minds in Ukraine over 21 years
LITERATURE OVERVIEW
For forecasting factors and their influence on national
currency, different methods were proposed. The most
used are the following adaptive methods of
forecasting, which based on dynamic series:
1. Method of exponential smoothing.
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The essence of this method consists in
smoothing dynamic series, which were
fluctuating to purpose following forecast.
The current value of time series weights
with taking into account the constant that is
smoothing. This method was used for short-
term forecast of factors. However, for
Ukraine, this method was ineffective,
because it is difficult to choice the optimal
parameter of smoothing for influenced
factors of Ukraine [6].
2. Trigg method.
The forecast was built on the standard
exponential average model. This method is
not used for Ukraine, because it has the
weak reaction on the spasmodic of exchange
rate. Moreover, by means of instability of
Ukrainian economy and political situation
the factors, which influence the currency
rate, had such jump progress [7].
3. Kholt model.
This model was similar to method of
exponential smoothing, but the parameters
are evaluated by using two moving
averages, which are not depended on each
other. However, this model did not include
seasonal prevalence and cycle character of
Ukrainian factors.
DATA HANDLING FOR INFLUENCING
FACTORS
The permanent and stochastic factors, which took
place over period of independence of Ukraine from
1993 to 2014, were defined. Every factor had own
measured value. Therefore, all datasets were
calculated as coefficients. The factors that were
defined in dollars were normalized.
The datasets for permanent factors that are presented
are in years, but for calculating coefficients of
dependences more precisely, more data for every
factor is needed. For obtaining more datasets there
were used curve interpolation that had given as a
result values of the coefficients for every factors by
months. The curve interpolation gave the most nearly
approximation, comparing with square or spline
interpolation. This interpolation for all factors
presented on figure 8-11.
Fig 8. Inflation rate for Ukraine by months
Fig 9. Interest rate for Ukraine by months
Fig 10. Gross domestic product for Ukraine by
months
Fig 8. External debt for Ukraine by months
The forecast of factors are made for definite currency
pair. The currency pair is the quotation of the relative
value of a currency value against the value of another
currency in the foreign exchange market.
Function defined as a relationship between
foreign and national currency (1):
(1)
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where k – the type of foreign currency, -
national currency, Ukrainian hryvnia.
Then the currency pair <i/j> characterized by two
coefficients and .
THE MATHEMATICAL MODEL FOR GMDH
METHOD
The dependence and influence different factors
between each other were implemented in the
mathematical model, which shows this dependence
for definite currency pair:
(2)
where - the parameters of model, - the
mathematical expectations of defined factors.
Function (2) was taken as polynomial of
Kolmogorov- Gabor:
(3)
where k- the type of currency and – show the
influence of factors l and j on the k currency. The
dimension of polynomial n is the count of defined
factors [2,5].
To estimate coefficients for (3) were analyzed the
group method of data handling.
THE MATHEMATICAL MODEL FOR OLS
METHOD
For seeing the coefficients that show the degree
dependence not between factors, but the dependence
one factor from others was used Ordinary Least
Squares methods.
Let define such as:
(4)
(5)
Obtained coefficients` value from (5) indicated the
most dependent factors from every factor.
RESULTS AND DISCUSSION
The results of calculation shows the dependences
between different factors. These dependences are
shown on figures 12-18.
Define factors as following:
1. inflation rate;
2. interest rate;
3. gross domestic product;
4. external debt;
5. the war on the eastern Ukraine;
6. the minds in population in Ukraine;
7. the government changes in Ukraine.
1. The dependence of inflation rate from other
factors by using GMDH (6) and OLS (7)
methods.
(6)
(7)
Fig 12. Influence all factors on inflation rate
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From (6) and (7) there are defined that the most
influential factors on inflation rate are interest rate
and gross domestic product.
2. The dependence of interest rate from other
factors by using GMDH (8) and OLS (9) methods.
(8)
(9)
Fig 13. Influence all factors on interest rate
Both methods showed that the most influential
factors for interest rate in Ukraine are gross domestic
product and external debt.
2. The dependence of gross domestic product
from other factors by using GMDH (10) and OLS
(11) methods.
(10)
(11)
Fig 14. Influence all factors on gross domestic
product
Both methods showed the dependence of gross
domestic product from stochastic factor such as
minds in population in Ukraine, but GMDH methods
also showed that GDP depended on interest rate and
external debt.
3. The dependence of external debt in
Ukraine from other factors by using GMDH (12)
and OLS (13) methods.
(12)
(13)
Fig 15. Influence all factors on external debt
For this factor, methods gave different results. OLS
showed that it depended mostly on the war and minds
among people, but GMDH showed more precisely
results and were defined that external debt depended
not only from these factors, but also from gross
domestic product and interest rate in Ukraine.
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4. The dependence of the war in Ukraine
from other factors by using GMDH (14) and OLS
(15) methods.
(14)
(15)
Fig 16. Influence all factors on the war
OLS method showed poorly dependence this factor
from others, but GMDH method showed that the war
depended on the government changes, external debt
and gross domestic product.
5. The dependence of the minds in population
from other factors by using GMDH (16) and OLS
(17) methods.
(16)
(17)
Fig 17. Influence all factors on minds in population
Both methods showed the same results. The minds
among Ukrainian people that have influence on
currency rate in Ukraine depended mostly on external
debt and gross domestic products.
6. The dependence of government changes in
Ukraine from other factors by using GMDH (18)
and OLS (19) methods.
(18)
(19)
Fig 18. Influence all factors on government
changes
OLS and GMDH methods showed that gross
domestic product, the war and the minds in
population are the most influential factors for
government changes.
CONCLUSION
This paper develops approach to evaluate the degree
of influence between different factors on the
exchange rates in Ukraine.
Proposed methods can be used for other forecasting
problems. Accuracy of GMDH methods is higher
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than OLS method and there were recovered more
influential factors. Considering all these
dependences, there were defined that the most
influential factors on currency rate in Ukraine are
gross domestic products, the war on eastern Ukraine
and interest rate.
Further research will be carry out to determine the
correlation between stochastic factors and their
clustering.
Proposed mathematical models can be used for
evaluating factors in other countries.
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